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Structural Changes in the steel 2OKnM-L After Holdin 
Long Time at Elevated Temperatures (Strukturnyye ize 
vy stali 2OKhii-L pri dlitel'nykh teplovykh vyderzhkaxh ) 
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PERIODICAL: Fizika metallov i setaliovedeniye, lym, VOL Gs 
pp 1122-1129 (USSR ) 

The stability of the structure of tne steel <OKnN-iL at. 
elevated temperatures was investigated and the influen:cs wa 
elucidated of the applied stresses on structural chan,ec, 
Specimens of this steel were investigated after normalisai.ch 
annealing for 3 hours at 650 - 680°C (initial state) and 
after holding them for various durations in the loaded and 
no-load state at various temperatures. The composition of 
this steel was as follows: C 0.15%, Si 0.30%, iin O.6le, 

S 0.026%, P 0.039%, Cr 0.5% and Mo 0.55%. The mechanical 

characteristics of the specimens after holding them at var. 5us 

temperatures between 530 and 550°C for durations uy to S4v0 

hours are entered in Table 2, The investigations gnc. ides 
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Structural Changes in the Stee: ZUKhNU-L After Holding for a bone --: 
at Elevated Temperatures 


SOV/126-6-6-23/25 


metallograrpnic X-ray ana electacesmicroscopic studies. SS 
established that carbide particles acpear in the ferrite 
grains only after ten: ering in the temperature rane 50 - 


680°C but not at lower tenperatures. Changes in tie teu, erin. 
temperature are accompanied by insignificant changes 1n tre 


lattice parameter of the a-phase (2.8624 kX after ten, 


at 570°C and 2.8615 after teapering at 650°C . It was estab- 
lished from X-ray diffraction patterns that after nornalisa’- 
jon annealing and tempering at 650 to 680°C for 3 hours, 4 

mixture of 4% carbides can be detected in the carbide ;Tesipt- 
tate with the structure: Crazlg, Mo 50 and Fe 5ito7’. Dek Ne 


case of long-duration holding at 500 - 550°C, a coale 
of carbides takes place as a result of which carbide- 


zones form at the boundaries of pearlitic grains, voales.” 


leads to a growth of carbides of tne structure CP 3 
the dissolution of Mo carbides which can be explainea ty 7... 
low stability of the latter caused by tne fact that they Aare 
_ a higher degree of dispersion than carbides of tne tyve 
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structural Changes in the Steel 2OKni-L After Holding for a Ler. 
at Elevated Temperatures 


Craz0, . Stresses wiicn are near to the yield poins ir tu. 


steel lead to an acceleration of the process of coalescen ur 
by one order of iwnanitude at 540°C and by two orders cf uie- 
nitude at 550°C. Due to the dissolution of Mo carbices 
a-phase becomes enriched with alloying e:ements and tiuis .:. 
have a favourable influence on the high-temiverature inarart 
eristics of components nade of this steel, There are 

5 figures and 16 references, of which l2 are Sovie:. 

1 German and 1 Erglish. 


ASSOCIATION: Khar'kovskiy politexhnicneskiy institut imeni V.1.Lesius. 
Khar'kovskiy turbinnyy zavod im. 5.M.Kirova (Khar'scyv Poly- 
technical Institute imeni V.I.Lenin, Khar'xov Turvine Worcs. 
imeni S.M.Kirov) 


SUsMITTED: April 11, 1957, after revision, September 7, 
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AUTHORS : 
Palatnik, L.S., Lyubarskiy, I.M., Lyubchenko A.P 
TITLE: ph 
On Phase Transformations in Cemented Stee) Layers 
PERIOD : 
ICAL: Tr, Khar ' kovsk. Politekhn. in-ta 1958, 14, 153 15 
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ABSTRACT: 


ours with solid 
and subsequent air- 
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On Phase Transformations in Cemented Steel Layers 30V/123-59- 16-645 34 


latter with the core, the migration of the alloying elements and their re-distribution 
between austenite and carbides is not the cause of the characteristic distribution of 
the phases over the depth of the layer and was not confirmed by tests. A diffusion re- 
distribution of C in the austenite, when cooled slowly, was discovered, which preceded 
the non-diffusion ] —* ® transformation, The distribution of residual austenite with 
the maximum is connected with a decrease in resistance of the over-cooled 7] ~phase at 
a deviation from the eutectoid concentration of C, 17.,refgremces. 
B.V.N. 
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Translation from: Referativnyy zhurnal, 


Mashinostroyeniye, 1959, No, 9, Pp. 1C9, 
# 33672 


Palatnik, L. S., Lyubarskty, I. M., Tananko, I. A, 
aa a de 


On the Carbide Component in the Case-Hardeneq Layer of "18xHpa" 
{ i8khNVA) Steel 


PERIODICAL: Tr. Khar'kovsk, Politekhn, in. 


TEXT: The 
layer of 18knnva 
Stages of heat-tre 


ta, 1958, Vol. 


Subsequent 01] que 


Two carbide 


r) %§ contained 50-708 Fe 
7-168 r, lattice with the parameter 
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On the Carbide Component in the Case-Hardened Layer of "18 7p," (18KhNVA) Steel 


S/ 123/59/000/09/20/036 
2/A001 


®@ ° ° 
Os 10.98 A (4(422) = 2.16 2; (600) » 1.044 A; a(15) = 1.2184; a(B44) - 
= 108A With increasing distance from the specimen surface, the quantity of 
cementite decreases, while the quantity of composite carbide increases initial ly 
and then decreases after passing through a maximum, Ata distance of >0.1 mm 
from the surface, the quantity of composite carbide exceeds the amount of 
cementite. There are 3 figures and 6 references, 


S.A. G, 


Translator's note: This is the full translation of the original Russian 
abstract, 


VB 
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Palatrik, 1.S., Boyko. B.T., Kose citn: Vb. Beene A ET 
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On the Preparetion Methodics and ‘he Calculation of Samles With 

Different Compositions (K metodike prepazirovaniya + rascheta 

obraztsov peremennogo sostava) 


PERIODICAL: Zavodskare Taboratoriya, 1958, Vol. 24, Nr 4s pp. beenhoe ( USSR) 


ABSTRACT: On the basis of the method workeé out by S.A. Vekshinskiy(Ref 1); 
the following methud was worked out for electronograpnic inves ti- 
gation. In principle it consists in the fact that on a horizontal 
plats (the colleotor), whioh is divided into three surface sections 
by means of two vertical plates, the metal vapors emerging from 
the test crucibles are collected. Outside of the two separating 
plates the pure metal condensates, wherenz between them the alloy 
js separated. For the purpose of calculating the concentration of 
the alloy two methods can be appiied: Firstly, the method of syin~ 
metric lines, and, secondly, the methed tased upon the radius. For 
the control cf the arrangement of the separating plates the photo- 
metrization of the plates of the pire components may be used. 
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On the Preparation Methodics and the Calculation of 32-2heh-1 7/67 
Samples With Different Compositions 


Photometric curves of copper and bismuth plates are given from 
which the symmetry of distribution may be seen. Two varieties of 
the method are mentioned; in one of them a horizontal plate col- 
Leotor of glass with three slots is used. the arrangement of which 
can be displaced in the vacuum, so that several expsriments can be 
carried ou% contintovsly. The composition of the alloy can be mod- 
ified by modifying the heating of the crucible. In tne case of the 
second variety a glass plate with only one slot is used, so that 
the pure metais and the alloy ars deposited on one ard the same 
strip. Investigations were carried o:% with aimi.saneous and suc 
cessive evaporation of copper ard aluminum. The method descrited 
can be appiied only if certain conditions are satisfied, which is. 
however, not difficait at certain evaporstion- and cordensaticn 
conditions. The method can also be appiied for three-component 
systems. There ars 4 figures. and 4 seferences, 3 <f which are 
Soviet. 


ASSOCIATION: Khar'kovskiy politeknnicheskiy institut im, V.1. Ler‘na 
(Khar'kow Poiytechnis Institute imeni V.I. Lenin) 
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Palatnik, L. S. Feior27. G. V. Kosevich: ¥. HE. 
ane ee 


On Methods of Measuring the Microhardness in Thin Layers 
(K metodike izmereniya mikrotverdosti v tonkikh gloyakh) 


Zavodskaya Laboratoriya 1958. Vol 24 Nr 6, pp 759 - 76! 
(USSR) 


Metallic layers of various thickness were investigated which 
had been evaporated on various bases in a vacuum. The thick 
ness of the layers was measured by a microinterferometer 
according to Linnik. while the microhardness was determined 
by means of the apparatus PMP -3~ The latter had been equipped 
with two special devices by the mechanic V. V. Gordienke: 

an automatic load mechanism and a coordinate table which 
makes possible the observation of the exact position of the 
investigated point at the collector in polar coordinates. 
The apparatus was standardized by means of rock salt; the 
selection of the metals to be investigated was made in such 
a way that various combinations occurred: soft layer-hard 
basis, hard layer-goft basis. The results obtained are given 
in a table. From the mode of operation mentioned may be 
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On Methods of Measuring the Microhardness in Thin Layers 


seen that the metal layer was condensed on glass, that the 
structure was fine disperse and the surface completely planes 
Graphical representations with the corresponding explanations 
are given. From the results obtained may be seen that with 
soft layers on hard bases the value for n is lower than for 
hard layers on soft bases which must be taken into account 
in the determination of the microhardness of various coat. 
ings; besides it was observed that the value n is greater 
with small load. Therefore the microhardness can be determin. 
ed at the samples obtained according to the method by S. A, 
Vekshinskiy (Ref 4); the thickness of the sample should be 

10 » and the material of the bases should be harder than 

that to be investigated. There are 2 figures, 2 tables, and 

8 references, 8 of which are Soviet. 


ASSOCIATION: Khar'kovakiy politekhnicheskiy institut im. V. I. Lenina 
(Khar’kov Polytechnical Institute imeni V. I. Lenin) 


- Metai films--Mecna:. 4. properties 2. Metal fi on i 
- Metal films--Phys:ca p-on feu > onterferom a ro 
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RUTHORS: Palatniz, Landaa, Aes 

TITLE: Determination of the rhase Compea. v.07 if an bya. es Fees 
Mul ti-Component Sy stem According to the Method of Keasur. ce 
Phase Mass (upredeleniye scstava 
y po sposcbu 7ameta mass ‘az 


faz ravncvesnvy 2ncgo~ 
komponentncy sistem 


PERIODICAL: Znurnal tekhnicheskoy fizixi,Val %, Nr 1, ep cid0--0s° 
5 

Firstly, the difficulties eancvuuntereé in tae 

or phy sicocnemical analysis ©f se soncenvraticn 

the phases of neterogeneo-us rilti-ctmponent sys 

In this paper, 2” anaiytica. aeto.d of jetermining 

composition of the phases equijier.ur Mia TL-COMpoRent 


ABSTRACT: -pdinery 
eT e 


. 


joes nit neressitat? a 
pada 


an 
9 a 
vas? 


sak 


geneous systems is advanced, wo? 
cal or physicochemical analys-3 ° 
operates with measurements of <he phase cagsees- It is 
the application of the generai-zed “senter of gravity" rule 
(Ref 1) and it represents the most simple methcs fr she 
eview of heterogene2us r-phage, n-compcnen 


son, n+ 1, oF 7 


3 
- there pnases. This 


under T 
number of phases © being equal 
requires 4 number of © qifferent experiments. in 


periments 8 aifferent tcta> scncentration of tne 


tbese exX- 
-Cmponents in the 
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Determination of the rhase Composition of an Eq-ili:rium CYC °-2: 


Multi-Component System According to the Metcocd if Measuring 
Phase Mags 


neterogenecus system ig assumed ani ine e-sciute Ga as 
phases of the system are deterrine:. Tne experlnenta 

thus collected makes pessitie a computation “7 tne 2 

of the component in the iniiv.dua’ phases of tne syster, a: 
formuia (6), which i: G@xctvetl -° ‘ore peper. This ferms..a 
specifies the relation betwee: the war. ted concer traticas, 
concentrations of the ccmponerts in tre whee system anit ine 
of the individuai phases cf the 3ygter. There are / : 

3 of which are Soviet. 
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Investigation of thermodynamic systems with a nonzere defect 
the concentration mtrix. Zhur. tekh. fiz. 28 no.1122635-2642 
N ‘58. (MTRA 12:1) 
(Matrix mechanics) (Phase rule and equilibrium) 
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AUTHORS: alatnik, L. S., Landau, A. I., 76-32-3-17/43 
Zoriy; = 


TITLE: Phase Diagrams of Thermodynamic Systems With a Non-maximun 
Rank of the Concentration Matrix (Diagrammy sostoyaniy 
termodinamicheskikh sistem 5 nemaksimal'nym rangon 
matritsy kontsentratsiy) 


PERIODICAL: Zhurnal Fizicheskoy Khimii,, 1958, Vo’. 32, Nr 3, 
pr. 608-615 (USSR) 


ABSTRACT: In studying equilibriw: GQiagrams, the basic method of topology 
4s-used, whereby geumetrioal figuras are at-veded into thetr 


simplest. elements - Simplekés, Hypereonnodes are sudsh 1élemettts . 


By this method, 
it is possible to facilitate the analytical 

investigations of the phase-equilibrium conditions. The 

present paper investigates diagrams of equilibrium systems 

in which a non-zero effect of the matrix of 

concentration o is possible. Equations for systems with 

a certain number of phases are given, and then considerations 
Card 1/3 of the problems of diagram topology for equilibrium of 
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Phase Diagrams of Thermodynamic Systems With a Non-haxinum 76-32-3-17/43 
Rank of the Concentration Matrix 


these systems, with the use of a given position matrix 

that is denoted as an expanded position matrix, are 
explained. From the derivation of hypercomnodic systems 
with a non-maximum rank of the concentrati-n matrix {t foldows 
that by the degeneration of the hyperconnodes, a contract 
boundary of the separating domains is attained, where this 
region of boundary contacts is considered as a 
characteristic domain. Some examples of characteristic 
domains for equilibrium diagrams of three-component and 
four-component systems are given, where the concentration 
matrices ar* the diagrams of isobars are given. The 

hyperc: nnajes on the diagram P,T,X, represent simplexes 
with the magnitude 1 «= r-1-H -o, where for the case 

“w+ o> O (the characteristic domain) the simplexes 
appear degenerate. In the conclusion,it is emphasized that 
the study of the hypercornodes may facilitete further 
investigations of the systems with o > © and of the 
processes occurring in them, where systems of a non-maximun 
rank can also be investigated. 
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There are 4 figures and 7 references, 7 of which are 
Soviet 

ASSOCIATION: Khar'kovakiy gosudarstvennyy universitet im. A. M. Gor'kogo, 
Khar'kovekiy politekhnicheskiy institut im. V. I. Lenina 
(Khar'kov State University imeni A. M. Gor'kiy, 
Khar'kov Polytechnic Institute imeni V. I. Lenin) 


SUBMITTED: November 12, 1956 
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s,gtems can be prepared 1n tonoanaivtrcsl Ways. Tne Bale 

give two ways Lor going nis: 

+} iven are the melting points ot the components ane ail 
binary eutectics. 

2) Given is the n-rold eutectic and all (n-1) simole e.tectic: 
The process is then carried out according to the ::PrRt Aas. 

The method is demonstrated using a grent number GL Qisarims 

and tables for 4 ternaryand a quarternary cutectic Ss)sten, 

There are 6 figures, 4 tudles, ana 6 reterences, 08 UT HIS 

are Soviet. 
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TITLE: The Application of tc Method of Soples of Varvin 1 2c. 
to the Invest: ation of Tree-Conponent Alloys (Price oP 
metoda obraztsov perenenno,o sost.va dlya issledcov ey 
komponentnykrh splavov) 


PERIODICAL: Doxlady Akademii nauk Sssr, 1958, 
pp. 79 - 62 (USSR) 


AZPSTRACT: A particular fe.ture of this method is t:.c consid: 
of tne simples under investiretion fron emilibriun 

the v.pid dissipation of tne heat of conieng -tion oy 
@ne thinner tne layer and t..e hi,ner its toercal 2 
more will the systen depart from the toernodin .71cu : 
At certain conditions a protracted stabiliz tion of non-* 
conditions taxes place. This is based upon tre nainte:ance 
tre internal stress in the condensed layer, on the desrec of 
colloidal disp:rsion of the monocrystals end of the inetest.. =" 
structures, on the concideratle oversatur:.tion and inhomo . °-% 
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Tne Application of the Method of S..nplea of Varying SOV /Zo- 20-1223, «2 
Composition to the Investivation of Three-Component Alioys 


composition were jinvesti:sted in conrection with tue devele, 
of « met*»od for the computation of te cor.centr.tions 
systems: Pb- Bi- Cu, b- Bi- Aé>s wpe Bi - Sb. Tre 

evaporated fron crucibles and condensed on 6158 plates, 

were heated up to 100 - 420°. The jdenotations used in tie 4 
are explained. A common pasis of all three diavrass given is 
binary system rb - Bi, in which an intermet-liic % phase Ze 
Leed ani bis -:-tn are praceticaliy insolutie in conrer- Thee 
give sone nucericel data on the mibuel soreviLitg? of 2°+ fo) BS 
mentioned metals. T:¢ experinental resulta obtaine? shaw 7 
metnuod of preparing end investi :sting Banpl 3s of Veryity, Cot 
sition employed is fully efficacious, at leust for a preli .. 
examinution of tre phase diagrans of ternary c/Sters. at av 
offered by t:.e sethod developed is t.e considernble ped wot 
the work necessary for tne determination of tne topoloate + 
quantitative) structure of the yhase diavra..s. T..cre ; 
and 8 references, 6 of waich are Soviet. 
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‘fhe Application of the Zethod of Samples of Varying So0, 29-%52-7 
Com;osition to the Investigation of Three-Component Alloys 


ASSCCIATION: Khar'kovskiy politekhnicheskiy institut i-. V.I.Lenina (Xhar'kov 
Polytechnical Institute imeni V.I.Leninr) 


PRESUNTED: Janusry 27, 1956, b,; S.a.Vekshinskiy, Mesher, Academy of 
Sciences, USSR 


SUBMITTED: January 24, 1958 


1. Alloys--Sampling 2. Alloys--Thermodynamic properties 


3. Alloys--Composition 4. Alloys--Test results 
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AUTHORS : Palatnik, L- 5+, Kosevichs ee S0V/20-121-1-25, 9. 


TITLE: The Investigation of the Diffusion-Like and Non-tiffasion-Like 
Transformation in Amorphous Antimony Films (Issledsvanij¢ 
diffuzionnogo i pezdiffuzionnoge prevrashcnenl, vy amorfingken 

plenkakh sur'my ) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958) Y.1. 121, Nrov, rp 
(USSR) 


ABSTRACT: In the present paper the kinetics of the a- and @-transfor- 
mations in Sb films which at room temperature were condensed 
on amorphous (glass, collogion) and crystalline supports {ion 

salts, metals) is investigated. By means of metallographic 

and electronographic methods and by the method of measir-né 
the electric resistance the authors first constructed the Gla- 
gran of the a-transformation in Sb-filuas which were ce .ndensec 
on gl3ss or collodion. This diagras determines tne duration of 
the transition of Sbp-filnzs from the anorphoas stuté rt 
erystaliine one as qa function of {he thickness of 

films of tne thickness h<h =250 A the amorphoas 


stable. In the case of h>h, the crystallizstion sroc: cds the 
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a report presented at Symposium of the International Union of 


Crystallography Leningrad, 21-27 May 1959 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


CIA-RDP86-00513R001238: 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


~OTRCS 1004 Jo BOTIONPOLd ony 8 oss pen 
S @mrasonz: 
FttesekaD Jo aorsetnsey o%2 Bs =pabirhed wise 
*Seecerd Purgusad ous BT sotseqEg 
PUyaurad 30 wetssedeud TeePoreens 


moles 


a 
* 
’ aT Spay». 
te ements a eet een litt, 
sa H 
; ‘ 
Ja ~eu 
° 


“@2uePe Sulpata Tetesta jo 
“POT resedae jo Betsear0; aoraee 
SO petiedes escsesoqettes pan 2: 


O08 seortotzzne ey 408 : 
Le tesvese pebsaieny coven 
"Cb seu) 


*ateyetse sozesedesp PTOTTC® St serktesgeete yo @ 
DEV eorsdscepe so seotisend paispyeuse $ ; = "a 
*eedoyeet eatjovespes empce 
4_ weed 30 eznyonsss PEO eotrs9edest s]8ema Se eoyseusuese PJ 
Ov tmeed og) seoge ex0de srcreroqutios Eats GEISER, GE 
"eewos BT steczeeuie 50 wotissetades ony f Respsodas 
vee LT TeOMeceeg, peateseyen (orcas req) TEPER Te Te 
“STRLC@ PTOTICS 38 pretz eRE ET 


(aaBD) i6-9P 44‘, ag 6664 ‘EBES FUSE steepeRT atwew 


FxetEE ZeupserreR 
C4te anes teed efkeeg) LiseTeeD vretieo Po ovenas og 


48/6- 1-66-05 /s08 Ryo rmepeey *-y -¢ ‘sepEteRy 


CIA-RDP86-00513R0012388 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


“ARPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


z 


8/139/59/000/05/009/026 
B091/E191 
AUTHORS: Palatnik, L,.8., and Kopeliovich, I,M, 


TITLE: “-ACnstruction of an Equilibrium Diseranl!for Quinternary 
Eutectic Alloys 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Fizika, 1959, Nr 5, pp 51-57 (USSR) 


ABSTRACT: Palatnik et al (Refs 1-3) have suggested a qualitative 
topological method for the investigation of 
equilibrium diagrams of certain multi-constituent 
systems. In the present paper this method is used to 
construct and investigate plane sections through the 
equilibrium diagram of a quinternary eutectic alloy, 
i.e. an alloy in which the five components (A, B, ©, 
D, F) are soluble in each other in all proportions in 
the liquid state, but are insoluble in each other in 
the solid state. The curved hypersurface of the 
liquidus of the actual diagram is replaced by a set of 
hyperplanes, each of which is a erystallization field of 
the corresponding constituent. Por the quinternary 
alloy under consideration, the liquidus surface consists 
of five such hyperplanes. The intersection of each ae, 


liquidus surfaces gives surfaces of binary eutectics, 
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8/139/ 59/000/05/009/026 
E091/B191 
Construction of an Equilibrium Diagram for Quinternary Eutectic 
Alloys 
the intersection of each three gives ternary eutectic 
surfaces, etc. Finally, the intersection of all 
liquidus surfaces gives the highest eutectic point. 
Equations are derived for the liquidus and solidus 
surfaces, When the equations for all equilibrium 
diagram hypersurfaces have been established, any 
horizontal section through the diagram can easily be 
constructed. In order to be able to construct a 
horizontal isothermal section of the equilibrium diagram 
of a quinternary eutectic alloy, a definite temperature 
and two linear concentration relationships must be 
given. The horizontal sections obtained give a good 
idea of the shape of the equilibrium diagram at various 
temperatures and alloy concentrations. These 
horizontal sections can be used in plotting the 
equilibrium diagrams with the help of experimental 
points. A few quinternary eutectic alloys are discussed. 
Non-eutectic points and those obtained by ealculation 
are shown in Table 1. The eutectic points have been 
chosen symmetrically, which considerably facilitates 
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Construction of an Equilibrium Diagram for Quinternary Butectic 


Alloys 
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calculation, but does not influence the results 

obtained in general (the diagrams will have a 
Symmetrical appearance). For convenience, the 
temperature is given in conventional units. Pigs 1 
and 2 show the isothermal sections A'B'C! of the 
equilibrium diagram of the selected quinternary eutectic 
System. The cross-section A'B'C! corresponds to 
constant concentrations of the constituents D and FP, 
namely x(4*) =0,1; x(5) = 0.2. In Pig 1, isothermal 


sections have been constructed for temperatures T = 15, 
10 and 5. The regions of phase existence are marked 
for a section with T = 5. Fig 2 shows the isothermal 
section at T=1.5 (x(n) and T are the coordinates 
in an obligue-angle Cartesian system) . The polythermal 


section x(4) = 0.1, x(5) = 0.2, x(3) = 0.235 has 
been traced in the concentration triangle A'B'C', 

Fig 3 represents this polythermal saction. Figs 4 and 
5 show the isothermal sections AB]C) of the equilibrium 
diagram. In Fig + the isothermal sections correspond t 
temperatures of 15, 10 and 5. Regions of phase 
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sors truction of an Equilibrium Diagram for Quinternary Eutectic 
oys 
existence are inserted for the section T = 5. In 
Fig 5 the isothermal Section corresponds to T = 3. 
In the concentration triangle AB sf the section 
x(4) = (5) . 1/8(x(2) 4, 3)), xt2 = x(3) i, traced, 
This polythermal Section is shown in Fig 6, 
There are 6 figures, 1 table and 5 Soviet references, 
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; . ECV/ 76-4-1-7/26 
AUTHORS: Palatnik, L. S. and Kosevich, V. M. 
TITLE: Investigation of the Crystallization of Antimony 
Thin Films (Issledovaniye kristallizatsii sur'ny 
vonici kh plenkakh). II. The Influence of Various 
ca -.ayve7. (Vliyaniye raziichnykh podlozhek) 
PokIuDICAL: Kristailografiya. 1959, Vol 4, Nr l, pp 4¢-46 + L clste 
(USSR) 


ABSTRACT: Double layer preparations, consisting of antimony and 
different meta.s and other tu. layers were studied by elec- 
tron diffraction, It was tound that ~-: 12,¢r5 could be 


divided into three classes according to their influence 
on the crystuliization of Sb namely; (a) on tase ayer: 
of crystalline St. Bi, Au and Ag direct sublimation of 

Sb to a crystalline ohase took place; (b) ,. .ag- Laver, 


of ionic salts, mica, Al, Be and Cr an amorphous phase 


of Sb is formed, which, for a film thickness hah is 
Sheer ein and for oh k k 
crystallizes by the formation and growth of ephenuiess 
(c)or ra. agers of Fe, on, Pb, Cu and Mn simultaneous 
Card1/3 growth of spherulites and formation of a finely dispersed 
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: SOV/70-4-1-7/26 : 
Investigation of the Crystallization of Antimony in Thin Fiins 
II. The Influence of Various base layers 


crystalline phase of Sb takes place without preferred 
orientation. All crystalline substrata lead to a decrease 
in the critical thickness of an amorphous layer of Sb by 
30-50%. Those of group (bd), besides this, decrease the 
the stability of amorphous Sb. Metallic films, not 
covered by oxide layers decrease the stability of the 
amorphous phase of Sb most markedly, Substrata having 
non-metallic bonds or those covered by passivising layers 
behave towards the Sb as if amorpohous. Investigation 

of the orientation of textured Sb condensed on metal 
films shows that the orientational correspondence between 
erystailites of Sb and the metal is established indepen- 
dently of iifferences in the geometry of the crystal 
lattices, The basic conditions affecting the orientational 
correspondence consists of the adjacent layers having the 
same (in this case, metallic) bond type. Moreover, there 
must be direct contact between the layers. 

There are 2 figures, i table and 7 Soviet references. 
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investigation of the Crystaliization of Antimony in Thir Files 
II, The Influence of Various tase layers 
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A.M, Gor’ kogo (Khar‘kov State University ineni 
A.M. Gorikiy) 
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Vii. Lenina (Kharkov Polytesimical Instizute meni 
VI. Lenin) 


SUBMITTED. Aprii 10, 1958 
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ALTHORS: Semko, M. F. and Paelatnik, Lg. 


TITLE: The Sensitivity of the TEMF of the "Natural Thermocouple” 
to Structural Changes in High Speed Steel (0 chuvstvitel:- 
nosti TEDS "Yestestvennoy Lermopary" k strukturnym 
izmeneniyam y bystrorezhushchey stali) 


PLRIUDICAL: Fizika Metallov i Metallovedeniye, 1959, Vols, Nr 1, 
pp 48-52 (USSR) 


ABSTRAGT: The method of the "natural thermocouple" has found wide 
application for the determination of the temperature of tne 
working parts of instruments during cutting of metals, it 
is based on the fact that tne temperature is determined 
according to the thermoelectromotive force (thermo-e.m.f.) 
forming in the thermocouple, the elements of which are tne 
cutter and the article. The point of contact Detween the 
cutter and article is taken as the hot junction of tne 
thermocouple. The aim of the present work was to investigate 
the relationship between the thermo-eom.f. of the "natural 
thermocouple" and the heat treatment of high-speed steel Rlu, 
as well as the influence of the duration of holding at 

Card 1/5 temperatures of 500-s00°C on the stability of the thermc- 
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SUV/12o0-7-l-5/ 26 
The Sensitivity of the TEMF of the "Natural Thermocouple" for 
Structural Changes in High Speed Stee_ 


eem.f. of normally treated steel kids. For the measurement 
of the thermo-e.m.f. an apparatus was used wnich is shown in 
Fig.l. The thermo-e.m.f. of "natural thermocouples" formed 
by steel R18 after appropriate heat treatment, anu that of 
three metals (copper, perlitic cast-iron ana steel STo) was 
measured. The lower ends of the specimens, except for a 
few smali contact points, were covered by an insulating 
layer of asbestos and placed in a crucible filied with wood's 
metal or tin. Toe molten metal heats the ends of the 
specimens up to the required temperature and estaoli shea 
electrical contact between the non-insulatec parts of tne 
specimens. The temrerature cf the het junction of tne 
thermocouple thus formed is controlled by a tnermocouple 
immersed in the crucible with the specimens. The contacts 
of tne specimens with copper connecting wires across mercury 
which was put in the cylindrical grooves of tne specimens 
served as cold junctions. Chills were placed on the upper 
ends of the specimens through which cold water Was circuiated. 
The thermo-e.m.f. was measured Dy a compensation method. 
The determination of the thermal capacity of specimens of 
Card 2/5 steel R18 was carried out by the Gruzin method (Ref.1). 
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The Sensitivity of the TEMF of the "Natural Thermocouple” for 
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The investigated steel R18 had the following chemical 
composition: 0.75% G, 16.3% W, 4.57% Cr, 1.55% V, 0.3% Mo. 
Heat treatment was carried out in various ways as shown in the 
table on p.49. In Fig.2@ the TEMP of specimens of steel R19 
in relaticn to stee? ST5 is showns- (1) as annealed, 
(2) as quenched, (3) as quenched and tempered three times, 
(4) as quenched and tempered three times after the tenth 
soaking at 559°9. Fig.3 shows the TEMF of specimens of 
steel R15 in relatioz to copper (the details are as in . 
Fig.2). Pig.4 shows the EMF at £00, 200, 400 and 450°C 
of normally heat treated specimens of steel R18 after 
various numbers of isothermal soakings at 550°C (in 
relation to copper!. The following ccnclusions are arrivei 
at: 1. In the temperature range 20-800°S the thermo-e.m.f. 
of the "natural chermosouple" of the steel R1S changes 
continuously and smoothly with variation in preliminary heat 
treatmert. At approximately 550°C the curves of the 
thermo-eom.f. of the "natural thermocouples" "Steel Ki8- 
Card 3/5 St5" and "Steel RlS-Jast-iron” experience a considerable 
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The Sensitivity of the TsMF of the "Natural Thermocouple” for 
Structural Changes in High Speed Steel 


decline in the increase of the thermo-e.m.f. with temperature, 

and the curve for the thermc-e.m.f. of the thermocouple 

"Steel R16 -Copper” has a maximum at approximately 500-000°C. 

2. Up to 500°C thermo-e.m.f. of quenched steel is less than 

that of annealed steel. After tempering steel which nad been 

quenched from 1280°C, the thermo-eom.f. incréases. 

Repeated tempering at 560°C has no noticeable influence 

on the thermo-e.m.f. The thermo-e.m.f. and hardness of 

normally heat treated steel R18 remain stable on heating 

to a temperature nit exceeding 580°C. Heating to 600°C, 

whilst not influencing the thermo-e.m.f., lowers the hardness 

(to 52 Hp ). After "defective’ and normal heat treatment 

(quenching°*from 1100°C, tempering at 180°C; and quenching 

from 1280°C, tempering at 560°C, respectively) the thermo- 

e.m.f. and hardness have practically the same values. Thus 

the control of the quality of heat treatment of cutters by 

the thermc-e.m.f. method is in general not effective, but 

can be used in particular cases, eg for detecting whether 
Card 4/5 cutters have beer. tempered after quenching. 
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5. Structural changes occurring in the zone under,oing wear 
of cutters made from stee? R18 do not basically influences 
the thermo-s.m.f. at temperatures of up to 800°C. As the 
temperature is raised to 500°R the thermal capacity of 
normally treated high speed steel K18 remains practically 
unaltered and hance cannot cause any noticeable changes in 
the readings of the "natural thermocouple". 

4. As a result of the investigations carried out it can be 
said that the "natural thermocouple" method is experimentally 
sound. Hewever, above approximately 250°C the sensitivity 
of this method drops noticeably. 

There are 4 figures, 1 table and 2 Soviet references. 
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TITLE: A Contribution to the Nature of the "White Zone" 
(K voprosu o prirode "beloy zony") 
(A reply to the article "X-Ray Investigation of the Structure 
of Surface Friction" by Kostetskiy et alii (Ref'.4) ) 


PERIODICAL: oe motailoy 1 metallovedeniye, Vol 7, Nr 3, pp 473-474 
(USSR (42? 


ABSTRACT: B. I. Kostetskiy and co-workers (Kefs.1 and z) have 
expressed the assumption that the "white zone” which forms 
at the friction surface at certain rates of slip cf the 
rubbing surfaces, consists either of a layer of oxides 
("oxidizing wear" according to Kostetskiy's classification), 


Or a secondary quenched strusture (thermal wear). Palatnik 
(Ref.3) did not find iron oxides in the portion of "white 
zone" which he investigated by X-rays. Tne authors of this 


paper have come to the conclusion that Kostetskiy's hypothesis 

is erroneous. The basic objections of Kostetskiy and his 

co-workers (Ref.4) in connection with the present authors! 
Card 1/2 article (Ref.3) are the following: 
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(a) In the paper by the present autbors (Ref.3) the already 
well-known fact that the layer formed during thermal wear is 

a hardening structure has only been confirmed again. 

(b) A white layer which forms in thermai and not in oxidizing 
wear appears to have been investigated in the paper (Ref.3). 
It has been shown by the authors of the present paper tnat the 
great hardness cf the "white zone" (in spite of the great 
quantity of austenite) is due, net to the abserption of 
oxygen or nitrogen from without (Ref.5) ets., but tothe 
formation of a definite highly dispersed haterogeneous 
structure as the product cf a solution of carbides and the 
subsequent very rapid quenching in whi.h dispersed carbides 
are precipitated. 

There are 5 Soviet references. 
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AUTHORS: Palatnik, L. S. and Tananko, I. A. SOV/126-7-6-6/2' 


TITLE: X-ray Investigation of Austenite in the Process of 


Intermediate Transformation 


PERIODICAL: Fizika metallov { metallovedentye, 1959, Vol 7, Nr 6, 


pp 842-846 (USSR) 


ABSTRACT: The authors report an investigation in which intermediate 

transformation of austenite in 18KhNVA steel was studied 

with a special Debye-type X-ray camera. The camera (Fig 1) 
enabled X-ray diagrams from flat or cylindrical specimens 
at 20-1100°C to be obtained; the heater could be moved 
easily relative to the specimen, whose rate of heating or 


cooling cou}d, therefore, be closely controlled. A 


vacuum (10 t to 10°? mm Hg) was maintained in the tube. 


A sharp-focus tube of the B. Ya- 
an iron anode was used. The stee 
0.70 or 1.20% carbon, with 0.98% W, 


Pines design (Ref 1) with 
Ls used contained 0.32, 
445% Ni and 1,35% Cr 
(referred to as 32KhNV, 7OKHNV and 120KhNV, respectively) 


in the form of 20 x 3 x 2 mm plates. The plates, held 
stationary in the camera, were heated at 25-30°C/min to 
900-1100°C, held there for 10-30 win, and cooled at 

card 1/2 190-200°C/min to 250-4#50°C with isothermal periods of 
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3-6 hours. X-ray photographs were takon during the tw: 
temperature soaking and isotherinal periods in the 
intermediate region. The start of the gamma —p~al pha 
transformation was noted by the appearance of (211) alpbr - 
phase lines. The structural «tate of the austenite wa« 


characterised by analysis cf 1..dividual (311) aidaa-; hes 
interference spots, a methou wi... has been shown 
(Refs 4-8) to be very indicative. It was found that 


isothermal transformation of austenite in the intermediate 
region leads to break-up of crystallites into smaller 
structural units, their disorientation and the development 


of micro-strains. These changes ure similar to those ir: 
metals during plastic deforszatici in the forward and 
reverse martensite transformat. >: , Figs 2 and 3 show 


regions near the (311) austenite line for the 7OKhNV and 
32KhNV steels, respectively. There are 3 figures and 8 
Soviet references. 
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Palatnik. L.S. and Boyko 3B.T. 


ener niente 
Electronographic Analysis by a Superposition Method 


Fizika metallov i metallovedeniye. 1959. Vol 8 Nr 2. 
pp 318 - 320 (USSR) 


The proposed method 1s a further development of the 
Superposition method in X.radiography. In the present 
method, however. the position of the Samples (thin films) 
is unchanged and the electron beam is displaced to 
penetrate them alternately. Thus, the oscillating beam 
produces two displaced electrcnograms on one photograph. 
Deflection of the beam is brought about by feeding 
impulses to two divergent plates Placed between the 
diaphragm and the object (Figure 1). The displacement 
Can be varied by varying the amplitude. Examples of 
Photographs are shown in Figure 2. The method can be 
used in two ways. The first is to use standard 
electronogrames of a two-phase system, @-Ze Figure 2a for 
Al « Bi. From a compartisen of Lines on the standard with 
those of an unknown het erogeneous alloy, the volume- 
concentration of a phase in the alloy can be determined. 
The superposition of two thin films .an be used in other 
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TITLE: Study of Aluminium Alloys of the System Al-Cu-Mg on 
Specimens of Variable Composition 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 6, Kr 3, 
pp 378-386 (USSR) 


ABSTRACT; Specimens of variable composition were prepared in 
vacuum by simultaneous eva;oration and condensation of 
the constituents from three cylindrical evaj orators 
(Ref 9 and 10) situated at distances of 70 mm from the 
collector at the corners of an equilateral triangle 
inscribed in a circle of 60 mm diameter. The processes 
of evaporation of the constituents were chosen so that a 
summary concentration range of copper and magnesium between 
0.5 and 16% were ensured on the collector. By means of a 
photometric method (Ref 11) distribution functions for each 
of the metals were determined for the chosen evaporation 
Frocess on the basis of which a calculation of the 
concentration by graphic methods was carried out (Ref 12). 
After establishing the required vacuum in the ayj aratus 
(approximately 1075 mm Hg) for the removal of adsorbed 
gases, the collector was heated to a temperature of 
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Study of Aluminium Alloys of the System Al-Cu-Mg on Specimens of 
Variable Composition 
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approximately 100°C, then cooled by running water and 
condensation of the film was brought about, During the 
condensation of this system on a polished steel 

collector, which was previously cleaned by treatment with 
boiling alkali, the specimen was seen to fracture as a 
certain thickness was attained, which was accompanied 

by exfoliation due to internal stresses which arise 

during condensation. At a sufficiently deep etch of the 
collector with concentrated nitric acid, specimens were 
obtained in which the junction between the film and the 
base was increased (probably due to condensation 
developed as a result of surface etching) and was 
sufficient for measuring the microhardness. However, the 
relatively uneven surface made microhardness testing 
somewhat difficult. In order to rectify this shortcoming 
4 number of experiments was carried out on the application 
of polished and passivated aluminium as collector. 
Aluminium was chosen as base for the following reasons: 
the closeness of the coefficients of thermal expansion of 
aluminium and the condensate should bring about a ae 
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in internal stresses in the layer and a thick aluminium 
oxide layer ought to resist mutual diffusion between the 
condensate and the base. As aluminium oxide is closely 
adherent to the metal it can be expected that the 
condensed layer will also be firmly adherent to the 
aluminium oxide. Specimens of variable composition were 
investigated by microhardness and X-ray structural phase 
analysis methods. The microhardness was measured with the 
PMT-3 instrument at loads of 20 and 40 g. X-ray pictures 
were taken in the irradiation of an iron anode in a 85 mm 
diameter camera. The variable composition specimens were 
annealed in vacuum at various temperatures. Specimens 
obtained by deposition on the cooled steel collector 

were investigated by the microhardness method in the 
concentration range of 0.5 to 6% Mg and U.5 to 6% Cu 
through 0.3 to 1% Cu and Mg alcng the C jy sections 

(Fig 1), along which the ratio between the concentration 
of copper and that of aluminium was kept constant (0.005, 
0.010, 0.015 etc). Parallel with the ian” ie 
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a qualitative X-ray phase analysis was carried out. 
Microhardness was tested two weeks after preparing the 
specimens, X-ray structural data for an alloy 

containing 3.3% Cu and 2.4% Mg are shown in Table 1. 

In Fig 6, comparative curves for the microstructure 

along the section Cu + Mg = 2% show; (1) literature 

data (Ref 7); (2) experimentai results. Fig 7 shows 
similar curves along the section Cu + Mg = 5%. 

X-ray data for alloys condensed on a hot collector 

(200 -C) are given in Table 2. Similar data for alloys 
condensed on a hot collector at 400°C are given in 

Table 3. The authors arrive at the following conclusions: 
A condition close to equilibrium for aluminium alloys of 
the system Al-Cu-Mg is attained either by annealing at 
approximately 250°C by mutual heterodiffusion or in the 
preparation process - condensation on a hot base 
(approximately 200°C) by surface heterodiffusion. 
Diagrams for the microhardness of the aluminium corner of 
the three-constituent system Al-Cu-Mg, after condensation 
and natural ageing, have been constructed; pea oa 
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curves after annealing at 150 and 200°C for the sections 
Cz, = 0.025 and 0.035, and after annealing at 250°C for 
the sections Cz) = 0.015, 0.025, 0.035 and 0.050, have 
been plotted. “By means of the microhardness methods 
metastable compounds of the Al,CuMgg and Al,CuMg type 
have been found to exist which are responsible for the 
great hardness of the condensed alloys. There are 

7 figures, 3 tables and 14 references, 12 cf which are 
Soviet, 1 English and 1 German. 
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S/123/61/000/013/014/025 
AO52/A101 


AUTHORS: D'yachenko, S, S.; Palatnik, L. S.; Popova, M. A, 


TITLE: The effect of heat treatment conditions on the structure of 20XM-vl 
(20KhM-L) steel 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 13, 1961, 93, abstract 
13B649 ("Tr. Khar'kovsk, politekhn. in-ta", 1959, no. 25, 91-97) 


TEXT: The effect of tempering temperature on microstructure and compositim 


of the carbide phase of 20KhM-L steel has been investigated by the metallographis, 
electron microscopic and X-ray diffraction methods. After tempering at 400°C i 
the carbide phase consists of cry C, carbide and a smal] quantity of Fe OC and / 
Fe3C carbides, With an increase Of tempering temperature the © - solid solution 
becomes poorer in alloying elements, which is accompanied by an increased content caer: 
of Fe MooC carbide. Above 570°C cementite is dissolved and MonC carbide separates 

in ferrite grains, The stability of carbide phases (Cr. 306 Fe.Mo.C, Mo,C) Is 


explained by the closeness and low values of their Enea 
tials. There are 5 figures and 16 references, 


ic thermodynamic poten- 


N, Tl'ina 
[Abstracter's note: Complete translation] 
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SOV/32-25-6-16/53 
Palatnik, L. S., Boyko, B. T. 
Electron Diffraction Semiquantitative Phase Analysis (Elektrono- 
graficheskiy polukolichestvennyy fazovyy analiz) 


Zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 690 - 696 (USSR) 


The present paper gives a description of a method of electron 
diffraction phase analysis; it has been developed from the 
method of superposition in radiography (Ref 3). Unlike the 
radiographic method, the position of the samples is not changed, 
but the electron beam is shifted, so0 that two dislocated electron 
diffraction patterns form on the same photographic plate (Fig 1). 
The dislocation of the primary electron beam is effected by a 
voltage pulse (of rectangular shape) from a pulse generator of 
the type 26 I. In taking the electron diffraction picture the 
intensity of the line of the given free component is expressed 

by an equation (1) (Ref 3). To take two different free structure 
components of a two-component alloy, equation (1) is 
correspondingly transformed and equation (6) is obtained. A 
delaying multivibrator (Fig 2, Scheme) may be used to widen 
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the frequency range of the 26 1 generatc-. Examples of electron 
diffraction analyses (with superpcsed electron diffraction 
pictures, figures 3,4,5) are shown, and it is stated that the 
sensitivity of analysis depends on the sensitivity threshold 
OB/B for the determinaticn of the diffraction line. 
(Be blackening of the background, B » difference of blackening 
of the line and of the background); A B/B with given B may be 
determined according tc the Neff curves (Ref 5). The sensitivity 
of the method was investigated cn metal foils of Al, Ag and Bi 
(Table). The semiquantitative vi:ase analygis described is based 
on the fact that in the electron jiffraction investigation 
of a mixture of two components which differ relevantly as to 
the ordinal number (e.g. Ai and Bi) in films of a thickness 
of 100-300 R the weaking of intensity of the diffraction lines 
of a component may be avoided at the expense of the absorption 
in the other component. This is proven also by experiments 
carried out to develop the experimental technique on Ag-Bi 
and Al-Bi mixtures. The analysis of the mixture Ag-Bi was 
; based on the sensitivity threshold of the diffraction line 
Card 2/7: (111) Ag (Fig 6, electron diffraction picture), and it is stated 
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that the pre-determination of the sensitivity threshold of 
the diffraction line satisfies only one component. There are 
7 figures, 1 table, and 7 Soviet references. 
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SOV/76 33 8 21,39 
Palatnik, L. S:, Zorin, ¥: S. 


On the Theory of Transformation of Metastable Phases 


Zhurnal fizicheskoy khimii, 1959; Vol 33, Nr 8, pp 1859 #665 
(USSR) 


An approximation expression for the difference in the frse 
energies of two phases is derived. The transformation kinetics 
of metastable phases is basically determined by the difference 
47 of the spatial free energies of the "old" and "new" phases 
as well as by the values of the surface tension a at the 
interphase borders. These two values must be known for in- 
vestigations of the temperature function of the rate of 
formation of crystallization centers (RFCC) the linear 
crystallization growth, for the so-called atep rule (SR). 
etc. Reference 1 used an approximation formula (1) for the 
determinaticn of AP. It had the form of a Taylor polynomial 
Since, however. (1) holds only for the vicinity of the trans- 
formation temperature T,,. a Taylor polynomial of second order 
53 must be used for mors precise calculations: By means of 
2), the (SR) is explained in the present case. Whether the 
SR) is complied with or not depends. above all. on the 
RFCC) and the separation of the stable and metastable phases 
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and is therefore slso dependent upon the ratt: - 

heat, value a, the transformation heat ard tha eS 
temperatures of the respective phases The limiting tempsra 
ture is determined for the range in which the (SR) 18 ful 
filled or not fulfilled, and this is explained by way cf the 
example of saturated water vapor chilled to a below zero ten 
perature (centigrade), since both ranges are to te fcund with 
it. From the results obtained. the surface tension cf ice 


was calculated Geo (0.97 + 0.02) ae By meana of the 


polynomial ae the position of the maximum of ‘RFCC} was 
determined (Equation 23). The value obtained is closer to tne 
experimental vaiue than the one obtained in reference | Sy 
means of polynomial (1) There are 7 references 4 of whic 
are Soviet. 


Politekhnicheskiy institut im. V. I. Lenina {Polytechnic 
Institute imeni V. I. Lenin). Gosudarstvennyy universitet 
im, A, M. Gor'kogo, Khar'key (State University imeni 4 ¥ 
Gor'kiy. Khar'kov) 


February 14, 1958 
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AUTHORS: H Se be S Vircgorov, G. B., Kegan, Me 3., 
urepyatrik, VY. 2, 


TITLE: investigation of Heterogeneous Muiticomponent § saree 
Ald of the Phase Mass Measuring Meshced. 1 


PERIODICAL: Ga. fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1939-194: 
USSR ‘ 


ABSTRACT: The equilibrium in the liquid heterogeneous malti-compenent 
systems was investigated and the corresponding state diagrams 
were plotted. A nex metho@ was worked ont resting on the de- 
termination cf the mass of the various components and the 
phase masses in egviiibtrium. Several publications are sited 
in the introduction cclcerrang the investigation of liquid 
mu vi-component systems, and the following authors are menticrn- 
ed among otners: Y. V. Udevenko, L. G. Fatkulina, D. P. Be- 
lotskiy, Mo Le. Krupaskir. Severai investigations were per- 
formed to fix the proper metaod of Phase mass determination 
and the following Was chcsen: In order to separate the mixture 
@ Conta-ne> With acute tase is used (Fig 1) in which fao-n to 
the base point, a special pipette is dipped with one enu cf the 
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puted in both layers. The critical solution contains 36.4% 
aniline, 29.8% chloroform and 33.8% n-heptane. There are 
5 figures, 5 tables, and 28 references, 6 of which are Soviet. 
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SOV/20-124-4-22°67 
Palatnik, L. S., Komnik, Yu. P. 
See tes ESP 
On the Problem of the Mechanism of the Condensation of Metals 
in a Vacuum (K voprosu o mekhanizme kondensataii metallov 
v vakuume) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 4, pp 808-811 
(USSR) 


The authors chose the test object bismuth, which was condensed 
or to a glass base with a temperature gradient of from 30 
to250 . In order to obtain a temperature gradient one end of 
the plate was fastened in a copper block fitted out with a 
heating furnace. The temperature on the plate was measured 

at seven points by means of pasted-on copper-constantane 
thermocouples. The bismuth condensate has 3 successive ranges 
in the direction of increasing temperature. Range 1 is a 
reflecting dark-blue condensate. Range II has a dim highly 
transparent precipitate of yellow-brown color. Range II is 
separated from range I by a sharp boundary at the temperature 
T 1° Behind range Dis range III, i.e. pure glass. The 
pedndary between II and III is slightly washed out. The ten- 
perature Tyos at which the second boundary occurs, is the 
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SOV/2¢-124-4-22/67 
On the Problem of the Mechanism of the Condensation of Metals in a Vacuur 


critical temperature of condensation. The microstructure of 

the condensate in range I is not resolved at all in an 

optical microscope and in an electronic microscope it is 

only badly resolved with 10000-fold enlargement. The particles 
are of angular shape. In range II are the thin layers of the 
condensate (107! - 107) cm) of isolated spherical particles. 
The electronograma of range I distinctly indicate the existence 
of a structure. In range II there is no kind of texture, and 
the ranges of coherent scattering have a magnitude of 


~ 107! om. These data are indicative of the following mechanism 
of the condensation of bismuth at various temperatures of 

the glase base: In range I condeneation occurs at temperatures 
of T< Ty by direct crystaliization from the vapor (mechanism 


vapor > crystal). Inthe se‘ord temperature range Ty nt yO 


the liquid phase is passed through in condensation (vapor > 
liquid). In this case the metal is in the liquid state, con- 
denses to a drop, and, in the course of being further cooled 
(below Ty) it is transformed into a polycrystal with finely 
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dispersive non-orientated atructure. The marked difference 

in the optical properties of a bismuth film may thus be ex- 
plained by the difference in eize and number of the particies 
in ranges I and II of the condeusate. The authors further 
quantitatively investigated the dependence of the critical 


temperatures Ty, and Tyo on the density of the molecule cur- 


rent. These dependences are iliustrated in form of a dia- 
gram and perzit the following conclusions to be drawn: The 
mechanism of the condensation or a netal in a vacuum is 

determined bythe existence of the tao critical temperatures 


. g T : co 
Thy and Tyo The temperature ee of the base ccrresponds to 


the transition of the condensat‘on mechanism vapor > crystai 
to the mechanism vapor ~ liquid. The condensation of metal potably 
occurs as a result of the production and growth of liquid or 
two-dimensional germs. The production of the germs at the 
beginning of the condensaticn process is of decisive importance. 
The regularities found for bismuth probably hold also for 
other metals. Further investigations in this direction ought 
to be carried out. There are 1 figure and 15 references, 
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SOV/20-124-4-22/67 
On the Problem of the Mechanism of the Condensation of Metals in a Vacuus 


ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. V. I. Lenina 
(Khar'kov Polytechné Institute imeni V. I. Lenin) 
Khar'kov gosudarstvennyy universitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 

PRESENTED : October 22, 1958, by S. A. Vekshinskiy, Academician 


SUBMITTED: October 21, 1958 
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Palatnik, L. S., Komnik, Yu. F. SOV /20-126-*-19/62 


Condensation Kinetics of Metals in Vaeus 
(0 kinetike kondensatsii metallov v vakuune ) 


Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 1, pp 74-77 
(USSR) 


At first, the authors refer to some previous papers on this 
subject. In the present paper, they investigate - by the 
methods of electric conductivity and optical density - the 
initial stage of the condensates Bi, Pb, Sn and Sb on a 
"neutral" basis (glass, collodion). The execution of the 
experiments is discussed in short. For films of Bi, Pb, Sn, Sb 
with a thickness of <60-100 &, the authors confirmed the 
linear dependence § = fa - S denotes the optical density of the 


thin layer, and Q the surface density Qe.cm"* of the metal 
condensed on the basis. f 2 0.95.10°@”' em’ holds for Bi, 


f = +,26.10°g” én for crystalline antimony, 
f = 2.96.10°g”' em- for Al, A diagram shows the dependence 
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of S on the concentration time T characterizing the process 
of accumulation of the condensate at different temperatures of 
the basis. At the beginning condensation, the rate 

aQ/dt = ydS/dt rises from zero to a certain, practically 
constant, value. The higher the temperature of the basis is, 
the more slowly rises this rate. Thus, the accommodation 
coefficient oc in the initial instant of condensation rises 
from zero to a certain constant value. This diagram also shows 
the dependence of the electric resistance R(t) for Bi at the 
temperatures indicated. The electric resistance decreases 
rapidly with the condensation time, which corresponds to the 
growing-together of the particles of Bi into a compact layer. 
The stabilization of the condensation rate aQ/ar begins long 
before this growing-together. Similar results were found for 
Pb, Sn and Sb. Subsequently, the authors explain these 
experimental data on the basis of the theory of the two-dimen- 
sional state. The molecules of the metal vapor are adsorbed by 
the surface of the basis, and form a two-dimensional vapor. 

At a certain oversaturation of it, stable two-dimensional 
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nuclei of the crystalline or liquid phase are produced. The 
theory of the two-dimensional state also facilitates the 
forecast of new phenomena. There are 3 figures and 

15 references, 10 of which are Soviet. 


Khar'kovskiy politekhnicheskiy institut im. V. I. Lenina 
(Khar'kov Polytechnical Institute imeni V. I. Lenin) 

Khar! kovskiy gosudarstvennyy universitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 


February 14, 1959, by S. A. Vekshinskiy, Academician 


February 13, 1959 
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Palatnik, L. S., Zorin, ¥. S. sov/20-126-6-3C/67 
On the Theory of the Formation of a New Phase on the Decomposi- 
tion of Solid Solutions (K teorii zarozhdeniya novoy fazy pri 


raspade tverdykh rastvorov) 


Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1254 ~ 1257 
(USSR) 


Formula (1) gives the critical number of atoma in the nucleus 
of a crystal on the decomposition of a solid solution. Next, 
equation (10) is expanded with an assumption of probability, 
to oompute the number of centers originating with the forma- 
tion of the new phase. The two-phase decomposition is then the 
object of further investigation, and the regulation of the en- 
riched zones is assumed to proceed from the zones in the initi- 
al stage. The mean size of the regulating zones is then com~ 
puted with the method of successive approximation. The authors 
confine themselves to the second approximation and give equa- 
tion (17). There are 1 figure and 5 references, 1 of which is 
Soviet. 
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On the Theory of the Formation of a New Phase on SOV /20-126-6-30/67 
the Decomposition of Solid Solutions 


ASSOCIATION: Khartkovskiy politekhnicheskiy institut im. V. I. Lenina 
(Khar'kov Polytechnic Institute imeni V. I. Lenin). Khar'kov- 
skiy gosudarstvennyy universitet im. A. M. Gor'kogo (Khar'kev 
State University imeni A. M. Gor'kiy) 

PRESENTED: March 23, 1959, by S. A. Vekshinsky, Academician 


SUBMITTED: March 23, 19593 
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S/123/61/009/014/002/045 
AOO4/A101 


AUTHORS: Palatnik, L. 3.; Lyubarskiy, I. M.; Lyubchenko, A. ?. 


TITLE: Some problems concerning the physics of metal wear 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 14, 1961, 13, abstract 
14a91 ("Tr. 3-y Vses. konferentsii po treniyu i iznosu v mashinakh, 
v. 1", Moscow, AN SSSR, 1960, 46-53) 


TEXT: The authors investigated the criteria of metal interaction during 
dry friction, the metal substructure and its changes during the friction process. 
In their conclusions they point out that the resistance to wear of a friction 
couple of metals is determined by a combination of the structure and a number of 
properties: high compression, bending and shear resistance, a combination of 
high hardness and ductility, stability of mechanical properties at high tempera- 
tures and pressures, high heat conductivity and corrosion resistance. 


N. Sazonova 


[Abstracter’s note: Complete translation] 
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18.1500 W4g, Has 8/G,< 60/005/005/021/026/IX 
11 32/E 
AUTHORS: Palatnik, L.S., and fon:ls Vy .F. 


TITLE: The Texture of Nucleation in Condensates Formed on ap 
Amorphous Substrate 


PERIODICAL: Kristallografiya, 1960, Vol.5, No.5, PP. 775-778 


TEXT: When a substance is condensed on to a crystalline 
Substrate then a texture is normally observed but this can also 
happen when the substrate is amorphous. Layers thicker than a 
critical value about 10-~ cm perfect themselves with increasing 
thickness. Below this thickness the particles on the film do not 
touch each other, Condensates of Bi and Sn were studied on layers 
of colloidon, It has earlier been shown that there is a critical 
temperature ty of the substrate below which the vapour cundenses 
aS crystals and above which there is a metastable liquid Stage. 
For Bi ty is 93-98°, and for Sn 75-809, The critical thickness 
was determined from electrical conductivity measurements, The 
condensed layers were also Studied by transmission electron 
diffraction to show the preferred orientation. It was found that 
textures were encountered also in layers of subcritical thickness - 
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Substrate 


Two-dimensional cOlicids, The direction of the texture ir layers c 
Subcritical thickness does not depend on the direction of the 
molecular beam, The texture axis js always perpendicular to the 
Substrate. After the formation of a dense layer up to 300 A the 
texture axis is maintained, If the beam is perpendicular to the 
Substrate the perfection improves with thickness but. otherwise 
deteriorates, With increasing beam density ‘10 5 e/em</sec and 
above) the perfection of the texture falls rapidly. The explana- 
tion appears to be that the initial layers are formed Sc that 
they have the minimum Surface energy and take tha packing of the 
Plane of greatest reticular density After the growth cf the 
crystalline micl6ei in the dense layer the nucleation texture 
Dacomes a growth texture the spatial —-:tentation of the texture axis 
of which 1s determined oy the direction of the molecular beam 
There are 1 figure and 7 references: 4 Soviet and 1 German 
ASSOCIATION: Khar 'kovskiy politekhnicheskty institut im V I. Lenina 
(Khar?kov Polytechnical Mhetiturs tmeni Vo fs Lenin) 
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The Texture of Nucleation in Condensates Formed on an Amorphous 
Substrate 


Nauchno- tsslodovatel'skiy institut osnovnoy 
khimii 

(Scientific Research Institute for Fundamental 
Chemistry) 


SUBMITTED: March 3, 1960 
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Investigation of the Melting Point of Thin Condensed Sn and Bi 
Layers 


instant of melting of condensates of metals and has 

obtained the results shown in the Table on P 374. 

These results, however, are inaccurate and inadequate 
for quantitative calculations by the formula of Eq (1). 
Besides, the thickness of the layer does not give an 

jdea of the real dimensions of the condensate particles. 

The authors of this paper have investigated Sn and Bi 
condensates. The experimental method consisted in the 
following: 4 step-shaped metal condensate was prepared 
on a glass plate by depositing a molecular cluster in 
vacuum, For this purpose, & screen was placed between 
the evaporator and the glass plate, which was moved 
periodically whilst condensation was in progress. 
Subsequently, the glass plate was heated at one end 
without disturbing the vacuum, as a result of which 
a stationary temperature gradient was established in it. 
The temperature distribution along the plate was 
registered by means of 5 Cu-constantan thermocouples 

card 2/4 fixed to it. In the stationary condition, the wee (S, 
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Investigation of the Melting Point of Thin Condensed Sn and Bi 


Layers 


are practically straight lines crossing the condensate 
perpendicularly to the steps. After deposition, a 
fusion boundary was clearly visible (see Fig 1). 

The change in optical density of the condensate on 
fusion occurs as the result of a change in shape of 
particles when the metal contracts to form drops. The 
specific surface density of the condensate or the 
conventional thickness were determined from the rate 
of condensation and the time of exposure of each step 
as well as by measuring the optical density of the 
condensate (Ref 5). The authors have worked out a 
method for estimating the average particle size in the 
condensate. The dependence of melting point on 
particle size for an Sn condensate is shown in Fig 2. 
The same dependence for Bi is shown in Pig 3. The 
authors conclude: (1) The melting point of greatly 
scattered isolated crystals of Sn and Bi made by 


condensation of a molecular flow in vacuum are a functio 
of the crystal sizes of the condensate. The maximum 


aay d 
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Characteristics of diffusion redistribution of carbon in undercooled 
austenite, Fiz, met. i metalloved. 9 no. 4:554-557 Ap '60, 
(MIRA 14:5) 


1. Khar'kovskiy politekhnicheskiy institut im. V.I. Lenina, 
(Diffusion) (Steel—Metallography) 
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AUTHORS: _Palatnik, L.S. and Komnik, Yu.F. =| 


TITLE: pThe Critical Temperature of Condensation of Bismuth, 
V\Lead and Tin == 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.1o0, No.4, 
pp. 632-633 


TEXT: In an earlier paper (Ref.1) it was shown that in 
condensation of bismuth on a glass plate with a temperature gradient 

in the region 50 to 300°C, there are two critical temperatures of 
condensation Tx) and To. It has also been shown (Ref.6) that —— 
below Tx, condensation occurs by a vapour-solid change and above 

Tx] but below Tx2 a8 a vapour-liquid change. The physical 

properties (optical, electrical etc.) of the condensates formed in 

these two ways are different. The critical temperature Tl 

for bismuth, lead and tin have been determined. These are given 

in the following table ; 


te1,°C TK1,°K Tsg,°K Ts - Tk, °K Tk1/Ts 
Bi 97 370 544 174 0.68 
Pb 140 413 600 187 0.69 


Sn 75 348 505 157 0.69 
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The Critical Temperature of Condensation of Bismuth, Lead and Tin 


The results show that Tg} is considerably lower than Tg - the 
melting point. The ratio Tx)/Ts for the three metals is the same. 
The liquid drops formed above Tg, but below Ts are metastable 

and possess a lower surface energy than the stable crystalline form. 
The liquid forms only in the initia] stages and, when the liquid 

drops reach a definite size, solidification occurs and further 
condensation takes place by a direct vapour to solid change. 

Both Tx, and Tx2 depend on the density of molecular flow Vv. 

The curve log V- 1/Tx2 is similar to the vapour pressure — on 
temperature relationship of the bulk metal and the curve 

log V- 1/Tk1 is similar to the pressure - melting point relationship. 
There are 1 table and 6 references; 3 Soviet and 3 English. 


ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. V.I.Lenina 
Nauchno-issledovatelskiy institut osnovnoy khimii 
(Khar'kov Polytechnical Institute im. V.1.Lenin. 
Scientific Research Institute on Basic Chemistry) 
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TITLEs ordering | 
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Card 4/3 


APPROVED FO 
R RELEASE: 
7. 
uesday, August 01, 2000 CIA-RD 
-RDP86-00513RO 
012388 


S Y, st T 
: i eae 


= = 
$ 


econé Kind in pustenite by s /020 60/133/04/18/031 


Ordering of the 8 
intermediate Transforsation B019 /BO60 
a to the yw decey- The variation in ae 


authors relate 
the carbon 
1id solu- 
y is reduced. Details 
ted that the 
kind is aifficult- 


aifferent stability 
the free energy i 


experimental proo 
several podels are discussed an 4t is 
icularly in austenite, ere possible only in the under- 
with sufficiently high mobility 


point and 

dissolved element. The processes 

kind in austenite are finally 

8 Soviet and 1 German. 

reitet im- AoMe Gor'kogo 
i. Gor'kiy) 


accompanying the 
discussed. There 


nar'kovskiy gosudarstvennyy unive 


ASSOCIATION: kK 
(Khar' Kov state Univereiey imeni A- 
xhar 'kovsxly po e cheskiy ins at in. V-l- Lenins 
(Khar' kov Polytechnic Institute iment vy. I. Lenin) 


cara 2/3 


Y, T 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 
= ar eR: eR | SEE Ve ee TI : ony, 


Ordering of the Second Kind in Austenite by s /020 prea baad 
Intermediate Transformation BO19/B 


PRESENTED: April 11, 1960, by S» A- Vekshinskiy, Academician 


SUBMITTED: June 9, 1960 


Card 3/3 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001238: 


PALATHIE, L.S,; KOMNIK, Yu.F. 


Critical condensation temperature of Hi, Bb, and Pr. aan 3) 
SSSR 134 no.2:337-#0 S '60. : 


{tut im. V.I.lenina i 
1. Khar'kovskiy politekhnicheskiy inst 
Nauchno~-issledovatel'skiy inetitut osnovnoy khimii. Predstavleno 
akad, 5.4.Vekahinekin, 

(Bismuth? (Ant tmony ) (Lead ) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012388 


- 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


i 


td i d J 
. : op e ve 


ravnovesiia 
t systems] Fazovye 
jum in malticomponen one Khar'kovekogo 
v megsononetaree ete ope OA 
tkogo ° . 
gos.univ. ee eae aoa equilibrium) 


(Thermodynamics ) 


prey 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVE 
| D FOR RELEASE: Tuesday, August 01, 2000 


as Jer 


sas tla ah cia gs 


ae _ 


3/058/62/ 006/064/225/ +66 
A061/A101 


L. S., Komik, Yu. F. 


AUTHORS : Palatnik, 
TITLE : Mechanism of metal condensation in vacuum 
PERIODICAL: Referativnyy zghurnal , Fizika, no. 4, 1962, 63, abstract HE5EO 
(v sb. “Rost wristallov. T. 3"> Moscow, AN SSSR, 1961, 156 - 183. 
Diseuss., 214 - 218) 
TEXT: Depending on the conditions of metal condensation in vacuum, the 
crystalline condensate may form either directly from the vapor, Or througn the 
liquid phase (v—-c or Vv —71). The {nitial stage of condensate formation on the 
e considered as 4 two-dimensional crystallization or as 
ming on the backing. ™ie 


o-dimensional metal vapor for 


the Liquefaction of the tw 
mecnanism of condensation in vacuum depends on the dens 
T of the packing. Two critical temperatures, Te and Tyo: cor- 
tov-7l, 


ation mechanism V —7C 
is critical temperature of com 


topologically analogous 


transition from the condens 
established. Temperature Tyo 
am of metal condensation in vacuum, 
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AUTHORS: poe ee Il'inskiy, A. I. 
TITLE: Phe atrength of vacu.m-condensed CcO;p-er 
PERIODICAL: Fizika tverso0go tela, V.e 3, No» ° wid, eb1i - 2d 


PEXT: Tre authors studied the strengts of co,per fiim condensed :rom 
vapor in a vacuum. Botn tensile strength and microhardness plotted 
versus tne temperature ot tne backing (polisned copper sheet). an 
alundum crucible with tungsten heater served as 4 vaporizer. Backing and 
film were separated by a very thin layer of rock salt. yicronardness 
measurements were made on a WMT-3 (viT-3) tester with automatic loading 
(Ref. 9: Le S- Palatnik et al. Zav. lab., now 9, 226, 148). The 
specimens were shaped on a4 special stencil producing smouth and intact 
edges. The ends of tne specimens were avout 15, thicker tnan tre test 
part. The middle part of tne specimen was 2 mm wide and 6 m. long. 
99.99% pure COPrels deposited at a rate of 0.5 - 1 y/min in a vacuum of 


10 7 mn Hg was used in the experiments. Since tne specimens were ratner 
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The strength of vacu.m-condensed... B108/8136 


sensitive to distortion, they were mounted in a supporting solder wits 
guide bars. The results show tuat the strength characteristics are 
virtually independent of tne thickness of tne sample when the experiments 
are made at the same temperature (Table), but that they vary at ditierent 
temperatures. The figures in the table snow that this condensed co;,er 
has a tensile strength which is more than 4 times tnat of massive 
annealed copper and twice that of cold-worked copper. The highest values 


of tensile strength (85 kg/mm* ) and of microhardness {3U kg/mi* } of such 


copper exceed even those of structural steel. The results obtuine: in 
this study match those obtained in X-ray-structural investivatiwns 

(Ref. 6: L. S. Palatnik et al., FM, 11, 024, 196°). There are * 1. cute, 
1 table, and 11 references: © Soviet and 5 non-soviet. The most importan: 
reference to an Englisn-languuge pubiication reads as follows: I. W. 
Beams. Structure and rroperties of Thin Films. John Wiley and Sons Iniss 


New York, 165, 140%. 


ASSOCIATION: Knar'tkovskiy politeknunicneskiy institut im. V. I. Lenina 
(Khar'kov Folytecnnic Institute imeni V. I. Lenin, 
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Generation of dislocations in crystals of bismuth, antimony, and 
zine under the action of spark discharges. Kristallografiia 6 
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AUTHORS : Palatnik, L.S.»> Kimnik, Yu.F., Belova, Ye.K., and 
Atroshchenko, L.V. 


TITLE: Investigation of the triple semiconducting compounds 
containing copper and the elements of the 4th and 
6th groups 


PERIODICAL: Kristallografiya v 6, no.6, 1961, 960-964 + 1 plate 


TEXT: dad for estimating the 

intensities of the su lines in X-ray powder 

photographs of three componen ds and ordered phases with 
fractional numbers of "molecules" t cells by choosing 
imaginary compounds with the same structure b 

numbers of "molecules". In this way the compound studied lies 
between two imaginary compounds in composition. These means have 
been applied for estimating the intensities of two possible types 

of superstructure lines in X-ray powder photographs of groups of 
compounds of the type A2gBC3 with the zinc blende lattice; 4 


CugGeSs, CugSnS3, CuySnSes, CuyGeSez, CugGeTes, CuoSnTe 3. 
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